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(54) BUMPING CAPILLARY 
(57) Abstract 

PROBLEM TO BE SOLVED: To improve the continuous bumping by preventing an initial metal bump 
from being eccentric, eliminating the spread of the bump, confining a re -crystallized region to 



approximately a fixed portion of a metal wire at melt up of the metal ball to suppress the dispersion of 
the heights of necked portions of the bump and preventing the ball from tearing off or scattering 
sidewards. 

SOLUTION: The capillary 2 thrusts the tip end of an inserted metal wire 22 being held with a wire 
holding straight part 21 f, thereby melting up the thrust part of the wire by the arc discharge. The 
straight part 21f is set to a length 2Q4 times as long as the hole diameter of this part The tip end 
face 21c has a recess 21 d gradually spreading out to a tip end hole 21 e which diameter is about 1.5D 
3 times the hole diameter. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 

decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1 998.2000 Japanese Patent Office 



http://www1 .ipdl jpo.go jp/PA1 /result/detail/main/wAAAa 1 809 1 DA41 0004097P 1 .htm 



01/07/1 



(l^B^H^/rCJP) 



#HS¥1 0-4 0 9 7 

(43)£:WB ¥J5S10^(1998)1^6B 



(51) Int. CI.' 

H 0 1 L 21/321 
21/60 



3 0 1 
3 11 



HO 1 L 21/92 
21/60 



6 0 4, 
3 0 1 
3 11 



K 
G 
Q 



4MEM# at5fcJH©&3 OL (±9M) 





i|3lil¥8-153758 


(71)tBE®A 


000005049 














(22)tBllKB 


¥ffc8*m996)6H14B 






l*HT22S22^ 






(72)^^# 














l?6Wr22S22^ i/ 
















(74)ttSA 







(54) [SQSCD^fM ^>K>^ffl*+ir9U 



(57) [£ff>] 

* YV-Y$S,2 1 f £#*$£^fctt<gT-^Sfc9-£3!aj 

lTfcoT* 7 -f M/-h»2 1 f 

d©* M/— hgP2 1 f CD^-;i/g©2~4{ggf£{C|6 

iffi®5feiS^tBP2 1 e©i«g#*-;i/geDl . 5~3{g 
mSfc*S^ll£*s>)CD7 1 -y^-ttlHlgiJ2 ldfcJfcJ&UT 



21 




(2) 

1 

y ftssscT- H5i35feJg^Ui p izmm-r z&mx-Bmanx 

V^5(H]gBl*|{C*5V^•r^S0^©^JB^-;^*JBJ5gU #bT 
Wl£&^X^ft—}VZ^>Vls#ttMLl£ttlsX—{$.<b 10 

X, m&v 4 bV— hge©:K£££©;* M/ 

- hgf5©*— ;vgo 2 ~ 4 teSgiciSisg LTfe 3 ^ i: * 

$S3£fcB P ©GsES #1313.3. h u— has©*— ;i/g© l . 5 

~ 3 mmm. £ & s # d <d=t— &w&tzi&mg n 

[§fjR«3] ^ M'-hasjfSISSCrtjlBi:^-^- 

ttDfla5©^ffli*^-^t7U5fessH©asi$^o. ssk 

Tti££bTfcS£fc&^fc^Si»;fciH 1 S.fcttW* - 
m 2 fc: §318©; * > If > ^«3r -V tf v U o 

[SSHJi©P$Jfcj£BJ!] 

[0 0 0 1] 

[#§uj3©ji-f.s&afcfrs>] ^ss^^T-sa 

Si:&Sfc©T\ ^ffc^yr&^fcfcSfgCSrbT^ 30 
> ^ «® £ b T < A > ic * 

[0 0 0 2] 

[3£fc©ftffi] >7^*>5=-f >^fcfcfc, *§<:5H* 
X, ^mfoT-yzrcomm Y) fcs^tt*&±©^ 

as y - k t*r bt #»©a>^«^ jg^tcBfig b-c 

v><#— >^ 0^>K>£0 i: N ^aj^y 40 

£$JKr -TS d <■?©££ §1 -p ?go "Ob- t) , 
3l£^V>mas 'J — KC-b* > FaK>5*-f >^SfTd £ 

&l®fc> b5$ t T'ggi^-r 5 9 4 +• * > 5 s -f > ^ t # 
*%KH: X i!3#©5tf— ji/tf^-f >;7"T-&5^> 

tr>^fcfliv^*VK5yfcH-*-4fc©-ca*jb«, 

tf^ y *A>t>^ictefflbfeJ@^© 



10-4097 

2 

»tt^>tr>^*ffl©fc©T-tt&<, .«7-f ^tf^-f > 
^7H© &©-£•& 3. 

[0 0 0 3] Eeiifi^ffl^^t^i/r^ >i^ffl©^^ 
tf7y©$feSggi5^^-r»fHEIT-feS. ±13© 

£ £f? T^lft;?- v 7" fc^as y - K £ ©HKi^S V 
•^.©;i/— 7 , &BjE£1-^fc«>©*)©-T-^5. £©*•* b<5 

y fc^ > y. > ^ tfeffl b tz t s ©«?* jwt tc iftBj-r 

•5. 

[0 0 0 4] E6{C*5V^T, ltt^r^tr^y, latt^f 

+ y $fessa5x lb tt^-f-^wa^ lciiv^ts 
assi b©5fejggapa5T-fes$fesg^ttiP, ltui^-r^ 
^ffl^^^-^a5^ i ettdr^tr^y^igap^ 2{iy 

^» aSS 1 b F*3 5C}?il$ fts «7 ir^ffl^ h V— b 
asidtCtoT^^tvfc^T-^ag^ttJPl c^&T 

jgy-f^2©^uia5^ stth-^sfiix 4tt^«'7')' 
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(54) BUMPING CAPILLARY 

(57) Abstract: 

PROBLEM TO BE SOLVED: To improve the continuous 
bumping by preventing an initial metal bump from being 
eccentric, eliminating the spread of the bump, confining 
a re-crystallized region to approximately a fixed 
portion of a metal wire at melt up of the metal ball to 
suppress the dispersion of the heights of necked 
portions of the bump and preventing the ball from 
tearing off or scattering sidewards. 

SOLUTION: The capillary 2 thrusts the tip end of an 
inserted metal wire 22 being held with a wire holding 
straight part 21f, thereby melting up the thrust part of 
the wire by the arc discharge. The straight part 21 f is 
set to a length 2_4 times as long as the hole diameter 

of this part. The tip end face 21c has a recess 21 d 
gradually spreading out to a tip end hole 21 e which 
diameter is about 1.5_3 times the hole diameter. 
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